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Introduction 41
Thermo-mechanical behaviour of soils has been a major research topic during the 42 past two decades. The studies cover underground structures which are subjected to In terms of temperature effect on shear strength, conflicting results could be detected 56 from the literature review. Hong et al. (2013) argued that the effects of temperature 57 on shear strength of clay are strongly dependent on the volume change induced by 58 heating. On one hand, thermal expansion leads to a decrease of soil strength; on the 59 other hand, the thermal contraction hardens the soil and makes the shear strength 60 increase. According to Hamidi et al. (2014) , heating could make the soil friction angle 61 decrease, increase or stay unchanged. The soil shear behaviour is found to be 62 dependent on its mineralogy, the loading history and the applied experimental soil/structure interface. After Lemos and Vaughan (2000) , shear strength of 74 sand/structure interfaces, always smaller than that of sand, mainly depends on the 75 roughness of the interface. When this latter is similar to the grains size, the 76 sand/structure shear strength will approach to that of sand. For clayey soils, the 77 residual shear strength at interface is close to that of clay and it does not depend on 78 surface roughness.
80
In the case of thermoactive geostructures, heat exchange between the geostructures 81 and the surrounding soil might influence the behaviour of the soil/structure interface.
82
Interface behaviour, which is already of complex nature, is therefore a major concern 83 in thermoactive geostructures under the coupled thermo-mechanical loadings. In this study the effect of temperature on shear strength behaviour of soils and 89 soil/structure interface is extended to the range of low temperatures (5°C -40°C) pertinent to the case of thermoactive geostructures. Direct shear box, equipped with 91 temperature control system, was used to test sand, clay and clay/concrete interface 92 under rather small normal stresses (5 -80 kPa).
94

Experimental techniques and materials used
95
A direct shear apparatus, equipped with a temperature control system, was used to The Kaolin clay has a liquid limit w L = 57%, a plastic limit w P = 33%; and a particle Such specific stress path has been chosen to ensure that all the shearing tests start 177 from the thermo-elastic domain and at similar soil densities. As a result, the effect of 178 temperature and normal stress on the shear behaviour would be better detected,
179
without coupled effects induced by thermal consolidation. Actually, the point C in the 180 stress path (100 kPa of normal stress and 40°C) corresponds to the maximum 181 temperature and normal stress that the soil specimen has been subjected to prior to 182 shearing.
184
For the tests on clay or clay/concrete interface, shearing rate should be small enough 185 in order to ensure that no excess pore pressure was generated during the test and For granular soils the shear rate could be higher because the consolidation is faster.
191
In the tests on sand the shear displacement was applied at the rate of 0.2 mm/min.
192
The maximum shear displacement at which shearing stops is set to 6 mm. This value 193 is 10% of the soil specimen size in the shear direction. Results on clay and clay/concrete interface at 5°C are shown in Figure 9 . In Figure   227 9a, clay/concrete interface shows a softening behaviour after the peak, while the 228 shear stress increases continuously for clay. At a given normal stress, the shear 229 stress/displacement curves of the two cases are quite similar before the peak.
230
Results on vertical displacement versus horizontal one are shown in Figure 9b . For 231 both clay and clay/concrete interface tests, under 40, 80 and 100 kPa, the soil shows 232 a contracting trend while a dilating phase could be detected at lower stresses.
233
Vertical displacement of clay is almost twice higher than that observed on 
